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(57) The image pickup apparatus comprises a hold- 
er (8) for holding optical parts; and a holder holding 
member (9), a part of which is engaged with the holder 
(8), for holding a package (7) enclosing an image pickup 
device (4) in an engaged state. A first engagement por- 
tion (11) provided for the holder (8) and a second en- 
gagement portion (12) provided for the holder holding 
member (9) are engaged with each other to sandwich 
the package (7) from the upper and lower sides, and at 
least one of the holder (8) and the holder holding mem- 
ber (9) has a structure by which the holder (8) and the 
holder holding member (9) are pressed against each 
other, thereby integrating the package (7) and the opti- 
cal parts. By the arrangement, a condition which limits 
the shape of the package is eliminated, and the image 
pickup apparatus having excellent strength in integra- 
tion between the optical system and the package, ex- 
cellent light shielding performance, the reduced number 
of parts, and the reduced number of assembling steps 
is obtained. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to an image pick- 
up apparatus having a structure capable of holding a 
package enclosing an image pickup device and optical 
parts by a holder and a holder holding member and a 
camera having the image pickup apparatus. 

BACKGROUND ART 

[0002] A conventional image pickup apparatus will be 
described hereinbelow. For example, there are image 
pickup devices of a CCD type, a MOS type, an amplifi- 
cation type, and the like each for use in a conventional 
image pickup apparatus. Fig. 8 is a diagram showing 
the configuration of an image pickup apparatus dis- 
closed in Japanese Patent Application Laid-Open (JP- 
A) No. 10-321827 as an example of a conventional im- 
age pickup apparatus using such an image pickup de- 
vice. 

[0003] Shown in Fig. 8 are an image forming lens 1 01 
for forming an image on an image pickup device, an ap- 
erture 1 02, an infrared ray cut filter 1 03, an image pickup 
device 1 04, a holder 1 05 for holding the image forming 
lens 101 and the infrared ray cut filter 103, a package 

1 06 for enclosing the image pickup device 1 04, a spacer 

1 07 for adjusting a focal length of the image forming lens 
101, an engagement nail 108 for retaining the holder 
1 05 by the package 1 06, a cover glass 1 09, and an elas- 
tic member 1 1 0 for absorbing play of the holder 1 05. 
[0004] As described above, in the conventional image 
pickup apparatus, by engaging the engagement nail 1 08 
with a part of the package 106, the optical system (im- 
age forming lens 101, aperture 1 02, and infrared ray cut 
filter 103) and the package 106 enclosing the image 
pickup device 104 are integrated with each other, there- 
by realizing miniaturization of the image pickup appara- 
tus. 

[0005] In the conventional image pickup apparatus, 
when there is a dimensional error in the holder 105 and 
the image forming lens 1 01 , by optimizing the thickness 
of the spacer 1 07, the focal length of the image forming 
lens 101 is adjusted. At this time, a force pressing the 
image forming lens 101 against the package 106 side 
and a force pressin g the holder 1 05 against the opposite 
side of the package 1 06 simultaneously act by the elas- 
tic member 1 1 0 to thereby absorb the dimensional error, 
so that the optical system and the package 1 06 are in- 
tegrated with each other. 

[0006] In the conventional image pickup apparatus, 
however, the integration with the package 106 is 
achieved only by using the engagement nail 108 of the 
holder 1 05. Consequently, the package 106 itself has to 
be provided with an engaging structure. It causes a 
problem such that the shape of the package 106 has to 
be limited. Since the package 106 is held only by the 



engagement nail 108, when there is a gap in a contact 
face (side face) between the holder 105 and the pack- 
age 1 06 due to a dimensional error, a problem such that 
a sufficient strength in integration cannot be obtained 
5 arises. 

[0007] In the conventional image pickup apparatus, 
the engagement nail 1 08 has to be widened at the time 
of integration with the package 106, so that-a slit for 
guiding integration always exists in a contact portion be- 
10 tween the holder 1 05 and the package 1 06. A problem 
such that it is difficult to achieve complete light shield 
due to the above occurs. 

[0008] In the conventional image pickup apparatus, 
there is also the possibility that a manufacture dimen- 
sional error occurs in the holder 105, image forming lens 
101, package 106, or the like. In order to perfectly inte- 
grate the holder 1 05 and the package 1 06 with each oth- 
er, the elastic member 110 is always necessary, so that 
there is a problem such that the number of parts and the 

2f number of assembling steps increase. 

[0009] It is therefore an object of the invention to elim- 
inate the condition which limits the shape of the package 
and to provide an image pickup apparatus having ex- 
cellent strength in integration between an optical system 

25 and a package, good light shielding performance, less 
parts, and less assembling steps. It is also an object of 
this invention to provide a camera that uses such an im- 
age pickup apparatus. 

30 DISCLOSURE OF THE INVENTION 



[001 0] The image pickup apparatus according to one 
aspect of this invention comprises a holder for holding 
optical parts; and a holder holding member, a part of 
35 which is engaged with the holder, for holding a package 
enclosing an image pickup device in an engaged state. 
Further, a first engagement portion provided for the 
holder and a second engagement portion provided for 
the holder holding member are engaged with each other 
40 to sandwich the package from the upper and lower 
sides. At least one of the holder and the holder holding 
member has a structure by which the holder and the 
holder holding member are pressed against each other, 
thereby integrating the package and the optical parts! 
45 According to this aspect of the present invention, the 
package is sandwiched by the holder and the holder 
holding member, so that it is unnecessary to provide the 
package with a special structure for attach ing the holder. 
At least one of the holder and the holder holding member 
so has the structure by which they are pressed against 
each other. It is also unnecessary to provide an elastic 
member used in the conventional technique to absorb 
a dimensional error in manufacture. 
[0011] Furthermore, an elastic curved portion (corre- 
55 sponding to a curved portion 14) is provided for the hold- 
er holding member (corresponding to a holder holding 
member 9 which will be described hereinlater). The sec- 
ond engagement portion (corresponding to a second 
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engagement portion 12) in the holder holding member 
has the structure of an engagement hole and, when the 
first engagement portion (corresponding to a first en- 
gagement portion 1 1 ) and the second engagement por- 
tion are engaged with each other and the curved portion 
is pressed down, the holder (corresponding to a holder 
8) and the holder holding member are pressed against 
each other. Since the elastic curved portion is provided 
in the contact portion between the holder holding mem- 
ber and the package, the holder and the holder holding 
member are pressed against each other to thereby firm- 
ly sandwich the package. 

[0012] Furthermore, an inclined face (corresponding 
to an inclined face 15) is provided for the first engage- 
ment portion (corresponding to a first engagement por- 
tion 11a) in the holder (corresponding to a holder 8a). 
The second engagement portion (corresponding to a 
second engagement portion 12a) in the holder holding 
member (corresponding to a holder holding member 9a) 
has the structure of an engagement hole, the inclined 
face of the first engagement portion and the second en- 
gagement portion are engaged with each other, and the 
holder and the holder holding member are pressed 
against each other by a repulsive force applied along 
the inclined face to the holder holding member. Since 
the inclined face is provided for the first engagement 
portion in the holder, when the holder and the holder 
holding member are engaged with each other, a force 
acts so that the second engagement portion is opened 
outward along the inclined face. By the force repelling 
it, the holder and the holder holding member are 
pressed against each other to thereby firmly sandwich 
the package. 

[0013] Furthermore, an elastic curved portion is pro- 
vided for the holder holding member (corresponding to 
a holder holding member 9b), the second engagement 
portion (corresponding to a second engagement portion 
12b) in the holder holding member has the structure of 
an engagement nail and, when the first and second en- 
gagement portions are engaged with each other and the 
curved portion is pressed down, the holder and the hold- 
er holding member are pressed against each other. The 
elastic curved portion is provided for the contact portion 
with the package of the holder holding member and the 
second engagement portion of the engagement nail 
structure is provided. Consequently, when the first and 
second engagement portions are engaged with each 
other, the holder and the holder holding member are 
pressed against each other to thereby firmly sandwich 
the package. The holder holding member having the 
second engagement portion of the structure of the en- 
gagement nail can be molded by using a resin such as 
plastic, so that the manufacture is facilitated. 
[0014] Furthermore, an inclined face (corresponding 
to an inclined face 16) is provided for the second en- 
gagement portion (corresponding to a second engage- 
ment portion 12c) in the holder holding member (corre- 
sponding to a holder holding member 9c). The second 



engagement portion in the holder holding member has 
the structure of an engagement nail and, when the first 
engagement portion and the inclined face of the second 
engagement portion are engaged with each other, the 
5 holder and the holder holding member are pressed 
against each other by a repulsive force applied along 
the inclined face to the holder holding member. Since 
the second engagement portion in the holder holding 
member has the inclined face, when the holder and the 
io holder holding member are engaged with each other, a 
force acts so that the second engagement portion is 
opened outward along the inclined face and, by the force 
repelling it, the holder and the holder holding member 
are pressed against each other to thereby firmly sand- 
's wich the package. 

[0015] Furthermore, an inclined face is provided for 
the first engagement portion in the holder. The second 
engagement portion (corresponding to a second en- 
gagement portion 12d) in the holder holding member 
20 (corresponding to a holder holding member 9d) has the 
structure of an engagement nail and, when the inclined 
face of the first engagement portion and the second en- 
gagement portion are engaged with each other, the 
holder and the holder holding member are pressed 
25 against each other by a repulsive force applied along 
the inclined face to the holder holding member. Since 
the first engagement portion in the holder has the in- 
clined face, when the holder and the holder holding 
member are engaged with each other, a force acts so 
30 that the second engagement portion is opened outward 
along the inclined face and, by the force repelling it, the 
holder and the holder holding member are pressed 
against each other to thereby firmly sandwich the pack- 
age. 

35 [0016] Furthermore, there is provided a projection 
(corresponding to a projection 1 7) for defining a holding 
position between the rear face of the package and the 
holder holding member. Thus, by fixing the package and 
the holder holding member, the package is stably held. 

40 [0017] Furthermore, a distance between an image- ■■ 
forming lens (corresponding to an image forming lens 
20 with legs) as one of the optical parts and the image 
pickup device (corresponding to the image pickup de- 
vice 4) is fixed, thereby making adjustment of a focal 

45 length unnecessary. Thus, by fixing the distance be- 
tween the image forming lens and the image pickup de- 
vice, the adjustment of the focal length becomes unnec- 
essary. 

[001 8] The camera according to another aspect of this 
so invention comprises an image pickup apparatus. In this 
image pickup apparatus, a first engagement portion pro- 
vided for a holder for holding optical parts and a second 
engagement portion provided for a holder holding mem- 
ber are engaged with each other to sandwich a package 
55 enclosing an image pickup device from the upper and 
lower sides. Further, at least one of the holder and the 
holder holding member has a structure by which the 
holder and the holder holding member are pressed 
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against each other, thereby integrating the package and 
the optical parts. Thus, it is not necessary in the image 
pickup apparatus in which it is unnecessary to provide 
the package with a special structure for attaching the 
holder, at least one of the holder and the holder holding 
member has the structure by which they are pressed 
against each other, and it is unnecessary to provide an 
elastic member for absorbing a dimensional error in 
manufacture is used. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] Fig. 1 is a diagram showing the configuration 
of a first embodiment of an image pickup apparatus ac- 
cording to the invention, Fig. 2 is a diagram showing the 
configuration of a second embodiment of the image 
pickup apparatus according to the invention, Fig. 3 is a 
diagram showing the configuration of a third embodi- 
ment of the image pickup apparatus according to the 
invention, Fig. 4 is a diagram showing the configuration 
of a fourth embodiment of the image pickup apparatus 
according to the invention, Fig. 5 is a diagram showing 
the configuration of a fifth embodiment of the image 
pickup apparatus according to the invention, Fig. 6 is a 
diagram showing the configuration of a sixth embodi- 
ment of the image pickup apparatus according to the 
invention, Fig. 7 is a diagram showing the configuration 
of a seventh embodiment of the image pickup apparatus 
according to the invention, and Fig. 8 is a diagram show- 
ing the configuration of a conventional image pickup ap- 
paratus disclosed in Japanese Patent Application Laid- 
Open (JP-A) No. 1 0-321 827. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0020] Preferred embodiments of the image pickup 
apparatus and the camera according to this invention 
will be described in detail hereinbelow with reference to 
the drawings. The invention is not limited to the embod- 
iments. 

[0021] Fig. 1 is a diagram showing the configuration 
of a first embodiment of an image pickup apparatus ac- 
cording to the invention. Shown in Fig. 1 are an image 
forming lens 1 for forming an image of the subject onto 
the face of an image pickup device, an aperture 2, an 
infrared ray cut filter 3, an image pickup device 4, a lens 
barrel 5 for holding the image forming lens 1 and the 
infrared ray cut filter 3 and simultaneously having the 
aperture 2, a male screw portion 6 formed on a side face 
of the lens barrel 5, a package 7 for enclosing the image 
pickup device 4, a holder 8 for holding the lens barrel 5, 
a holder holding member 9 for holding the holder 8, a 
cover glass 1 0 placed on the top face of the package 7, 
a first engagement portion 11 provided in a part of the 
holder 8, a second engagement portion 12 provided in 
a part of the holder holding member 9, a female screw 
portion 13 provided in the holders, and a curved portion 
14 in which the holder holding member 9 and the rear 



face of the package 7 are in contact with each other. The 
image pickup apparatus in the embodiment is applied 
to each of various cameras such as a video camera. 
[0022] In the image pickup apparatus constructed as 
5 described above, the holder 8 and the holder holding 
member 9 which are engaged with each other in a part 
of the contact face hold the package 7 enclosing the im- 
age pickup device 4 by sandwiching the package 7 from 
the upper and lower sides. Further, the image pickup 
10 apparatus has a structure such that the female screw 
portion 13 in the holder 8 and the male screw portion 6 
in the lens barrel 5 for holding the optical parts (corre- 
sponding to the image forming lens 1, aperture 2, and 
infrared ray cut filter 3) are screwed to each other, there- 
's by fixing the holder 8 and the lens barrel 5. 

[0023] As described above, the holder 8 and the hold- 
er holding member 9 sandwich the package 7 from the 
upper and lower sides. Simultaneously, in the image 
pickup apparatus, at least one of the holder 8 and the 
20 holder holding member 9 has the structure of pressing 
the other, so that the holder 8 and the holder holding 
member 9 are firmly integrated with each other. In the 
embodiment, the holder holding member 9 is provided 
with the elastic curved portion 1 4, and the first and sec- 
25 ond engagement portions 11 and 12 are engaged with 
each other, thereby pressing the curved portion 14 
down. A force acts in the direction that the holder 8 and 
the holder holding member 9 are pressed against each 
other, and the package 7 is firmly sandwiched. 
30 [0024] According to the first embodiment, the pack- 
age 7 is sandwiched by the holder 8 and the holder hold- 
ing member9 from the upper and lower sides. It is there- 
fore unnecessary to provide the package 7 with a spe- 
cial structure for attaching the holder 8, for example, a 
35 structure for engagement with the holder (refer to the 
package 106 in Fig. 8). That is, according to the first 
embodiment, unlike the conventional technique, it is not 
necessary to limit the package shape. 
[0025] According to the first embodiment, the struc- 
40 ture of sandwiching the package 7 by the holder 8 and 
the holder holding member 9 is employed. Consequent- 
ly, as compared with the conventional structure of direct- 
ly engaging the holder 8 with the package 7, the light 
shielding performance can be improved. 
45 [0026] According to the first embodiment, the contact 
portion with the package 7, of the holder holding mem- 
ber 9 has the elastic curved portion 1 4, so that the holder 
8 and the holder holding member 9 are pressed against 
each other and can firmly sandwich the package 7. That 
50 is, in the embodiment, the strength in integration can be 
largely improved. 

[0027] According to the first embodiment, by the firm 
integration as described above, it becomes unneces- 
sary to provide the elastic member used in the conven- 
55 tional technique to absorb a dimensional error in man- 
ufacture. Thus, the number of parts and the number of 
assembling steps can be decreased. All of the embod- 
iments which will be described herein later can obtain an 
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effect similar to the above (effect at reducing the number 
of parts and the number of assembling steps). Although 
the image forming lens 1 , infrared ray cut filter 3, and 
aperture 2 are used as optical parts in the above de- 
scription, the invention is not limited to the parts. A sim- 
ilar effect can be obtained by other optical parts. 
[0028] Fig. 2 is a diagram showing the configuration 
of a second embodiment of the image pickup apparatus. 
In the second embodiment, the same reference numer- 
als are given to components similar to those in the fore- 
going first embodiment and their description will not be 
repeated. 

[0029] Shown in Fig. 2 are a holder 8a for holding the 
lens barrel 5, having a shape different from that of the 
holder 8, a holder holding member 9a for holding the 
holder 8a, a first engagement portion 11a provided in a 
part of the holder 8a, a second engagement portion 1 2a 
provided in a part of the holder holding member 9a, and 
an inclined face 1 5 provided in the first engagement por- 
tion 11a. The image pickup apparatus in the embodi- 
ment is applied to various cameras such as a video cam- 
era in a manner similar to the first embodiment. 
[0030] In the image pickup apparatus constructed as 
described above, the holder 8a and the holder holding 
member 9b which are engaged with each other in a part 
of the contact face sandwich the package 7 for enclosing 
the image pickup device 4 from the upper and lower 
sides. Further, the image pickup apparatus has the 
structure such that the female screw portion 13 in the 
holder 8a and the male screw portion 6 in the lens barrel 
5 for holding the optical parts (corresponding to the im- 
age forming lens 1 , aperture 2, and the infrared ray cut 
filter 3) are screwed to each other, thereby fixing the 
holder 8a and the lens barrel 5. 
[0031] As described above, the holder 8a and the 
holder holding member 9a sandwich the package 7 from 
the upper and lower sides and, simultaneously, in the 
image pickup apparatus, at least one of the holder 8a 
and the holder holding member 9a is provided with the 
structure by which they are pressed against each other, 
thereby firmly integrating the holder 8a and the holder 
holding member 9a. Specifically, in the embodiment, the 
second engagement portion 12a provided in a part of 
the holder holding member 9a is retained by the inclined 
face 15 of the first engagement portion 1 1 a provided in 
the holder 8a to thereby realize the integration. 
[0032] By manufacturing the holder 8a and the holder 
holding member 9a so that their dimensions in the Z axis 
(vertical) direction have minus tolerances in an engaged 
state, the package 7 is sandwiched by the holder 8a and 
the holder holding member 9a. Consequently, a force 
acts so that the second engagement portion 12a is 
opened outward along the inclined face 15, and by a 
force against it, the integration of the holder 8a and the 
holder holding member 9a becomes firm. 
[0033] Since the second embodiment employs the 
structure of sandwiching the package 7 from the upper 
and lower sides by the holder 8a and the holder holding 



member 9a, an effect similar to that of the foregoing first 
embodiment is obtained. Further, since the first engage- 
ment portion 11a in the holder 8a has the inclined face 
15, when the holder 8a and the holder holding member 
5 9a are engaged with each other, the force acts so that 
the second engagement portion 12a is opened outward 
along the inclined face 15. By a force repelling it, the 
holder 8a and the holder holding member 9a are 
pressed against each other, so that the package 7 can 
be firmly sandwiched. That is, in the embodiment, the 
strength in integration can be largely improved. 
[0034] Fig. 3 is a diagram showing the configuration 
of a third embodiment of the image pickup apparatus . 
In the third embodiment, the same reference numerals 
are given to components similar to those of the forego- 
ing first embodiment and their description will not be re- 
peated. 

[0035] Shown in Fig. 3 are a holder holding member 
9b for holding the holder 8, a second engagement por- 
tion 1 2b provided in a part of the holder holding member 
9b, and the curved portion 1 4 in which the holder holding 
member 9a and the rear face of the package 7 are in 
contact with each other. The image pickup apparatus in 
the embodiment is applied to various cameras such as 
a video camera in a manner similar to the first embodi- 
ment. 

[0036] In the image pickup apparatus constructed as 
described above, the holder 8 and the holder holding 
member 9b which are engaged in with each other in a 
part of the contact part sandwich the package 7 for en- 
closing the image pickup device 4 from the upper and 
lower sides, thereby holding the package 7. Further, the 
image pickup apparatus has a structure such that the 
female screw portion 13 in the holder 8 and the male 
screw portion 6 in the lens barrel 5 for holding the optical 
parts (corresponding to the image forming lens 1 , aper- 
ture 2, and infrared ray cut filter 3) are screwed to each 
other to thereby fix the holder 8 and the lens barrel 5. 
[0037] The holder 8 and the holder holding member 
9b sandwich the package 7 from the upper and lower 
sides and, simultaneously, in the image pickup appara- 
tus, at least one of the holder 8 and the holder holding 
member 9b is provided with the structure by which they 
are pressed against each other, thereby firmly integrat- 
ing the holder 8 and the holder holding member 9b with 
each other. 

[0038] In the third embodiment, the holder holding 
member 9b is provided with the elastic curved portion 
14. The second engagement portion 12b in the holder 
holding member 9b has an engagement nail structure. 
By the structure, when the first and second engagement 
portions 11 and 12b are engaged with each other, the 
curved portion 14 is pressed down, and a force acts in 
the direction of pressing the holder 8 and the holder 
holding member 9b against each other to thereby firmly 
sandwich the package 7. 

[0039] Since the embodiment employs the structure 
of sandwiching the package 7 from the upper and lower 
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sides by the holder 8 and the holder holding member 
9b, an effect similar to that of the foregoing first embod- 
iment is obtained. Further, the elastic curved portion 14 
is provided in the contact portion with the package 7 of 
the holder holding member 9b and, in addition, the sec- 
ond engagement portion 12b having the engagement 
nail structure is provided. Consequently, when the first 
and second engagement portions 11 and 12b are en- 
gaged with each other, the holder 8 and the holder hold- 
ing member 9b are pressed against each other and can 
firmly sandwich the package 7. That is, the embodiment 
can largely improve the strength in integration. The hold- 
er holding member 9b having the second engagement 
portion 12b of the engagement nail structure can be 
molded by using a resin such as plastic, so that manu- 
facture is facilitated. 

[0040J Fig. 4 is a diagram showing the configuration 
of a fourth embodiment of the image pickup apparatus. 
In the fourth embodiment, the same reference numerals 
are given to components similar to those of the forego- 
ing first embodiment and their description will not be re- 
peated. 

[0041] Shown in Fig. 4 are a holder holding member 
9c for holding the holder 8, a second engagement por- 
tion 12c provided in a part of the holder holding member 
9c, and an inclined face 16 provided in the second en- 
gagement portion 12c. The image pickup apparatus in 
the embodiment is applied to various cameras such as 
a video camera in a manner similar to the first embodi- 
ment. 

[0042] In the image pickup apparatus constructed as 
described above, the holder 8 and the holder holding 
member 9c which are engaged in with each other in a 
part of the contact face hold the package 7 for enclosing 
the image pickup device 4 by sandwiching the package 
7 from the upper and lower sides . Further, the image 
pickup apparatus has a structure such that the female 
screw portion 1 3 in the holder 8 and the male screw por- 
tion 6 in the lens barrel 5 for holding the optical parts 
(corresponding to the image forming lens 1 , aperture 2, 
and infrared ray cut filter 3) are screwed to each other 
to thereby fix the holder 8 and the lens barrel 5. 
[0043] The holder 8 and the holder holding member 
9c sandwich the package 7 from the upper and lower 
sides and, simultaneously, in the image pickup appara- 
tus, at least one of the holder 8 and the holder holding 
member 9c is provided with the structure by which they 
are pressed against each other, thereby firmly integrat- 
ing the holder 8 and the holder holding member 9c. Spe- 
cifically, in the fourth embodiment, the inclined face 16 
provided for the second engagement portion 12c is re- 
tained by the first engagement portion 11 provided for 
the holder 8 to thereby realize the integration. 
[0044] The second engagement portion 12c in the 
holder holding member 9c has the engagement nail 
structure and the holder 8 and the holder holding mem- 
ber 9c are manufactured so that their dimensions in the 
Z axis (vertical) direction have minus tolerances in an 



engaged state, thereby sandwiching the package 7 by 
the holder 8 and the holder holding member 9c. Conse- 
quently, a force acts so that the second engagement 
portion 12c is opened outward along the inclined face 
s 1 6, and by a force repelling it, the integration of the hold- 
er 8 and the holder holding member 9c becomes firm. 
[0045] Since the fourth embodiment employs the 
structure of sandwiching the package 7 from the upper 
and lower sides by the holder 8 and the holder holding 
10 member 9c, an effect similar to that of the foregoing first 
embodiment is obtained. Further, since the inclined face 
16 is provided for the second engagement portion 12c 
in the holder holding member 9c, when the holder 8 and 
the holder holding member 9c are engaged with each 
15 other, the force acts so that the second engagement por- 
tion 12c is opened outward along the inclined face 16. 
By a force repelling it, the holder 8 and the holder holding 
member 9c are pressed against each other, so that the 
package 7 can be firmly sandwiched. That is, in the 
20 fourth embodiment, the strength in integration can be 
largely improved. 

[0046] Fig. 5 is a diagram showing the configuration 
of a fifth embodiment of the image pickup apparatus. In 
the fifth embodiment, the same reference numerals are 
25 given to components similar to those of the foregoing 
first and second embodiments and their description will 
not be repeated. 

[0047] Shown in Fig. 5 are a holder holding member 
9d for holding the holder 8a and a second engagement 
30 portion 1 2d provided in a part of the holder holding mem- 
ber 9d. The image pickup apparatus in the embodiment 
is applied to various cameras such as a video camera 
in a manner similar to the first embodiment. 
[0048] In the image pickup apparatus constructed as 
35 described above, the holder 8a and the holder holding 
member 9d which are engaged with each other in a part 
of the contact face hold the package 7 for enclosing the 
image pickup device 4 by sandwiching the package 7 
from the upper and lower sides . Further, the image pick- 
40 up apparatus has a structure such that the female screw 
portion 13 in the holder 8a and the male screw portion 
6 in the lens barrel 5 for holding the optical parts (cor- 
responding to the image forming lens 1 , aperture 2, and 
infrared ray cut filter 3) are screwed to each other to 
45 thereby fix the holder 8a and the lens barrel 5. 

[0049] As described above, the holder 8a and the 
holder holding member 9d sandwich the package 7 from 
the upper and lower sides and, simultaneously, in the 
image pickup apparatus, further, at least one of the hold- 
50 er 8a and the holder holding member 9d is provided with 
the structure by which they are pressed against each 
other, thereby firmly integrating the holder 8a and the 
holder holding member 9d. Specifically, in the embodi- 
ment, the inclined face 15 provided for the first engage- 
55 ment portion 1 1 a is retained by the second engagement 
portion 12d provided for the holder holding member 9d, 
thereby achieving the integration. 
[0050] The second engagement portion 12d in the 
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holder holding member 9d has the engagement nail 
structure and the holder 8a and the holder holding mem- 
ber 9d are manufactured so that their dimensions in the 
Z axis (vertical) direction have minus tolerances in an 
engaged state, thereby sandwiching the package 7 by s 
the holder 8a and the holder holding member 9d. Con- 
sequently, a force acts so that the second engagement 
portion 12d is opened outward along the inclined face 
1 5, and by a force repelling it, the integration of the hold- 
er 8a and the holder holding member 9d becomes firm. 10 
[0051 J Since the fifth embodiment employs the struc- 
ture of sandwiching the package 7 from the upper and 
lower sides by the holder 8a and the holder holding 
member 9d, an effect similar to that of the foregoing first 
embodiment is obtained. Further, since the inclined face is 
15 is provided for the first engagement portion 11a in 
the holder 8a, when the holder 8a and the holder holding 
member 9d are engaged with each other, the force acts 
so that the second engagement portion 12d is opened 
outward along the inclined face 15. By a force repelling 20 
it, the holder 8a and the holder holding member 9d are 
pressed against each other, so that the package 7 can 
be firmly sandwiched. That is, in the fifth embodiment, 
the strength in integration can be largely improved. 
[0052] Fig. 6 is a diagram showing the configuration 25 
of a sixth embodiment of the image pickup apparatus. 
In the sixth embodiment, the same reference numerals 
are given to components similar to those of the forego- 
ing first to fifth embodiments and their description will 
not be repeated. Although Fig. 6 has the configuration 30 
as an application of Fig. 1 for convenience of descrip- 
tion, for example, in the cases of using the configura- 
tions of Figs. 2 to 5 as well, similar effects can be ob- 
tained. 

[0053] In Fig. 6, reference numeral 1 7 denotes a pro- 35 
jection provided for the package 7. In the embodiment, 
by inserting the projection 17 to a predetermined posi- 
tion in the holder holding member 9, the position in the 
x and y directions (plane direction) of the holder holding 
member 9 in the case of holding the package 7 is accu- 40 
rately specified. 

[0054] Because of such a configuration, in the sixth 
embodiment, the effects in the first to fifth embodiments 
can be obtained and, further, the package 7 can be sta- 
bly held without a deviation between the package 7 and 
the holder holding member 9. Thus, the integrated state 
can be more firmly held. 

[0055] Fig. 7 is a diagram showing the configuration 
of a seventh embodiment of the image pickup appara- 
tus. In the seventh embodiment, the same reference nu- so 
merals are given to components similar to those of the 
foregoing first to sixth embodiments and their descrip- 
tion will not be repeated. Although the structures of the 
first and second engagement portions in Fig. 7 are those 
of Fig. 1 for convenience of explanation, for example, in 55 
the cases of using the structures of Figs. 2 to 5 as well, 
similar effects can be obtained.- 
[0056] In Fig. 7, reference numeral 20 denotes an im- 



age forming lens with legs, and 21 indicates a holder for 
holding optical parts (image forming lens 20 with legs, 
aperture 2, and infrared ray cut filter 3). In the embodi- 
ment, by using the image forming lens 20 with legs, focal 
length adjustment becomes unnecessary. 
[0057] Consequently, in the seventh embodiment, the 
effects in the first to fifth embodiments are obtained in 
the embodiment. By providing the image forming lens 
20 with legs and the holder 21 , it becomes unnecessary 
to provide the lens barrel 5 in the foregoing embodiment 
and further to adjust the focal length. Thus, the number 
of parts and the number of assembling steps can be fur- 
ther decreased. 

[0058] As described above, according to the inven- 
tion, there is no need to provide the package with a spe- 
cial structure for attaching the holder. At least one of the 
holder and the holder holding member has the structure 
by which they are pressed against each other, and it is 
unnecessary to provide the elastic member for absorb- 
ing the dimensional error in manufacture. Consequently, 
an effect such that the image pickup apparatus having 
excellent strength in integration between the optical sys- 
tem and the package, excellent light shielding perform- 
ance, the reduced number of parts, and the reduced 
number of assembling steps can be obtained is pro- 
duced. 

[0059] Furthermore, since the elastic curved portion 
is provided in the contact portion between the holder 
holding member and the package, the holder and the 
holder holding member are pressed against each other 
to thereby firmly sandwich the package. An effect such 
that the intensity in integration can be largely improved 
by the above arrangement is produced. 
[0060] Furthermore, since the inclined face is provid- 
ed for the first engagement portion in the holder, and, 
further, the second engagement portion in the holder 
holding member has the structure of the engagement 
hold, when the holder and the holder holding member 
are engaged with each other, a force acts so that the 
second engagement portion is opened outward along 
the inclined face. By the force repelling it, the holder and 
the holder holding member are pressed against each 
other to thereby firmly sandwich the package. Thus, an 
effect such that the strength in integration can be largely 
improved is produced. 

[0061] Furthermore, the elastic curved portion is pro- 
vided for the contact portion with the package of the 
holder holding member and, in addition, the second en- 
gagement portion of the engagement nail structure is 
provided. Consequently, when the first and second en- 
gagement portions are engaged with each other, the 
holder and the holder holding member are pressed 
against each other to thereby firmly sandwich the pack- 
age. It produces an effect such that the intensity of in- 
tegration can be more largely improved. The holder 
holding member having the second engagement portion 
of the structure of the engagement nail can be molded 
by using a resin such as plastic, so that an effect such 
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that the manufacture is facilitated is produced. 
[0062] Furthermore, since the second engagement 
portion in the holder holding member has the inclined 
face, when the holder and the holder holding member 
are engaged with each other, a force acts so that the 
second engagement portion is opened outward along 
the inclined face and, by the force repelling it, the holder 
and the holder holding member are pressed against 
each other to thereby firmly sandwich the package. It 
produces an effect such that the intensity of integration 
can be more largely improved. 
[0063] Furthermore, since the first engagement por- 
tion in the holder has the inclined face and, further, the 
second engagement portion in the holder holding mem- 
ber has the structure of the engagement nail, when the 
holder and the holder holding member are engaged with 
each other, a force acts so that the second engagement 
portion is opened outward along the inclined face. By 
the force repelling it, the holder and the holder holding 
member are pressed against each otherto thereby firm- 
ly sandwich the package. It produces an effect such that 
the intensity in integration can be more largely im- 
proved. 

[0064] Furthermore, without a deviation between the 
package and the holder holding member, the package 
can be stably held. It produces an effect such that the 
integrated state can be more firmly held. 
[0065] Furthermore, by fixing the distance between 
the image forming lens and the image pickup device 
the adjustment of the focal length becomes unneces- 
sary. It produces an effect such that the number of parts 
and the number of assembling steps can be further de- 
creased. 

[0066] Furthermore, according to the invention, an im- 
age pickup apparatus in which it is unnecessary to pro- 
vide the package with a special structure for attaching 
the holder, at least one of the holder and the holder hold- 
ing member has the structure by which they are pressed 
against each other, and it is unnecessary to provide an 
elastic member for absorbing a dimensional error in 
manufacture is used. It consequently produces an effect 
such that a camera having no condition which limits the 
shape of the package but having excellent intensity in 
integration between the optical system and the pack- 
age, excellent light shielding performance, the reduced 
number of parts, and the reduced number of assembling 
steps can be obtained. 
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INDUSTRIAL APPLICABILITY 

[0067] The image pickup apparatus and the camera 
according to the invention have good integration be- 
tween the optical system and the package and excellent 
light shielding performance, and are suitable for realiz- 
ing reduction in the number of parts and the number of 
assembling steps. 
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1 . An image pickup apparatus comprising: 

a holder for holding optical parts; and 
a holder holding member, a part of which is en- 
gaged with said holder, for holding a package 
enclosing an image pickup device in an en- 
gaged state, 

wherein a first engagement portion provided for 
said holder and a second engagement portion 
provided for said holder holding member are 
engaged with each other to sandwich said 
package from the upper and lower sides, and 
at least one of said holder and said holder hold- 
ing member has a structure by which said hold- 
er and said holder holding member are pressed 
against each other, thereby integrating said 
package and said optical parts. 

The image pickup apparatus according to claim 1 , 
wherein 

an elastic curved portion is provided for said 
holder holding member, 
the second engagement portion in said holder 
holding member has the structure of an en- 
gagement hole, and 

when said first and second engagement por- 
tions are engaged with each other and said 
curved portion is pressed down, and said hold- 
er and said holder holding member are pressed 
against each other. 

The image pickup apparatus according to claim 1 
wherein 

an inclined face is provided for a first engage- 
ment portion in said holder, 
the second engagement portion in said holder 
holding member has the structure of an en- 
gagement hole, 

the inclined face of said first engagement por- 
tion and said second engagement portion are 
engaged with each other, and 
said holder and said holder holding member are 
pressed against each other by a repulsive force 
applied along said inclined face to said holder 
holding member. 

The image pickup apparatus according to claim 1 
wherein 

an elastic curved portion is provided for said 
holder holding member, 
the second engagement portion in said holder 
holding member has the structure of an en- 
gagement nail, and 
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when said first and second engagement por- 
tions are engaged with each other and said 
curved portion is pressed down, and said hold- 
er and said holder holding member are pressed 
against each other. 

5. The image pickup apparatus according to claim 1 , 
wherein 

an inclined face is provided for a second en- 
gagement portion in said holder holding mem- 
ber, 

the second engagement portion in said holder 
holding member has the structure of an en- 
gagement nail, and 

when said first engagement portion and the in- 
clined face of said second engagement portion 
are engaged with each other, and said holder 
and said holder holding member are pressed 
against each other by a repulsive force applied 
along said inclined face to said holder holding 
member. 

6. The image pickup apparatus according to claim 1 , 
wherein 

an inclined face is provided for the first engage- 
ment portion in said holder, 
the second engagement portion in said holder 
holding member has the structure of an en- 
gagement nail, and 

when the inclined face of said first engagement 
portion and said second engagement portion 
are engaged with each other, and said holder 
and said holder holding member are pressed 
against each other by a repulsive force applied 
along said inclined face to said holder holding 
member. 

7. • The image pickup apparatus according to claim 1, 

wherein 

said package is provided with a projection for 
defining a holding position between the rear face of 
said package and said holder holding member. 

8. The image pickup apparatus according to claim 1 , 
wherein 

a distance between the image forming lens as 
one of said optical parts and said image pickup de- 
vice is fixed, thereby making adjustment of a focal 
length unnecessary. 

9. A camera comprising: 

an image pickup apparatus in which 

a first engagement portion provided for a holder 
for holding optical parts and a second engage- 
ment portion provided for a holder holding 



member are engaged with each other to sand- 
wich a package enclosing an image pickup de- 
vice from the upper and lower sides, and 
at feast one of said holder and said holder hold- 
5 ing member has a structure by which the said 

holder and said holder holding member are 
pressed against each other, thereby integrating 
said package and said optical parts. 
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